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I 

H3o6p&Tei{He othochtch k KperueHuro cnea- 
mHH H npeaHaiHancHo k Hcnaib30AiiiiHio npn 
npoHHuaeMNX n;iacTOB & iteo6ca- 

^KeHMWX CK8a>KHHa.Y M pCMOHTe 06cailHtifA KO- 
•10HH. 

M3BecTHo ycrpofiCTBO xia ycraHOBKM pac* 
uiHpfieMoro xBocrofiHKa & CKfia^fCMHe. BK^iJovaio. 
luee saKperLicHHyio aepxHcA Marri.K) Ha rpy- 
6ax xia cn>CKa ycTpoAcraa a CKaa>KHHy no- 
-lyjo ujTdMry c nopiuHex & iiM>KHeft sacTM h 
DxaaTbfBajomHA nopuieHb n^wiHHJXp c pacuiNpH- 
Tevie.M. ycTaHOB.ieHHiiiA Ha uirafire c aoiMO^- 
HOCTbK) riepeveuieHtta 

B yCTpoftCTB« XBOCTOBHK pa3M61ueH 

Haj aH;iHHapoM c pacuAkpMTe;icM, hto a aaa- 
pttHKUX CNTyauHflx MOMct ocjio;khnti» ahkbh- 
AaoKio aaapHft M3-3a ocraa^ieHMH a CKaa^KHae 

MaCCHBKOro ULH*lM»2pa. 

Haueaiee &iKaKHM k npejuiaraeMoiiy no 
TexHmiecKoft cyutHocTH h AOCTKracMOMy pe- 
ayjlbxaTy ^MPttcsi ycrpoftcrao Ann ycraHoaKH 
pacuiapucMoro xaocroaMKa a cxaaiKHMe. biciio' 
saiDiuee npMcoeaHMeMMuft k KoiOHHe Tpy6 uh- 
n-'Mnp H pa3MCUieHMb(fi a cro ikijiocth nopmeHb 
CO arroxoM b aepxHeA sacTK h paciuMpHtevieM 
CO urraKrofl — a hh^khcm wacm [2]. 



He.iocTaTKOM N38CCTHoro ycrpoflCTBii 
wincTCN c.io;KHocTb TexHOLiorHH 3aKpen.ieHHn 
xaocTOBMKa. MTo caaiBHo c Heo6xoAHM0crbio 
cosAaHMfl 0 tpy5ax H36uTOHMoro aaajicHHR 
(120—150 Kfc/CM*) juiR pacuiHpeHHn xaocro- 
BUKa. MTO noBumacT onacHocrb pa6oT h rpe- 
6yer Hcnaib30BaHNc HaaeMMoro hctohhukb aaa- 
WHM« (ueM<rtiTKpc»BO<iHoro arperara tuin 6ypo- 
ooro Hacoca). 

Ucib H3o6peTCHHii — ynpomeHMc TexMaio- 
run 3<iKpcri;)eHMfi xaocToaHxa. 

,0 Bra ucjib aocrHraerca t«m, mto attJinHjip 
BunoriHeH c KaHa,ia.MM juin coo6uieNHa noa- 
nopuiMeaoA nojiocrif c aarpy^HbiM npocrpaH- 
craoM, a nopuieNb cw6HiCH mtxanaiyiOM juin 
4iRKcauKK ero a umifHape. aunaiHeHHOM a bh- 
iie noanpyMMHCHHoro a oceaoM Hanpaa^eKHH 

ts uiTOKa c paaMa.nbHo nOAaH^KiibiMK uiapaMw. 
pa3MeuieHHbi.MM a KOJibueaux nporoMKax nopui- 
m H tiKJiHHiipa. 

Ha NepTe;Ke H3o6pB;HeH oCuihm bha ycrpofl- 
CTBa B paipeac iicpeji iia4a.ioM aaKpenAeHHH 

20 XBOCTOOMKa. 

ycrpoAcTBo BK.iK>4aeT umjimmhp I c naHa. 

JtOHH 2 M 3 M llfipuieHL 4 C nOAnpyPKHHCMMMM 
UITOKOM 5. IIITaMlOM 6 M paCfilHpMTMeM 7. 



^UMJHMap I a tin>fvHCli HiUTII BNIIO.IHCH C HO,1b- 
^^>fl. fipOTOklKOA 6 Ha BHVTpCHNCfl IIOO^pXHOC- 

'^^^'^ ;nppuie«bj4 paAMa-ibHo nojBNXCHuc 
i^^uj^ajip^yitp uiapu 9. usaHMOjicAcr* 
^^"^^ll^&uij^ nporoMKoft d iiiiriiiaApff ,1 
65^^ltfUnbiiH^^^ c KaibuVboAi Ka- 
SbxqA^^IO li 'BtMT^ II. KaHn.i 3 BrincxiReH 
^kHieV<«^a I2;\a paciuifpitrc.ib 7 xHaOMieH 

^ ^Ve^yYuiUHtupoM I h paciunpHrcvicM 7 
J^i^fH'iBO^ N. HOHUHR 15 o6o3Ha- 
^&«T:;(;6pacMBaeMi>it<) a rpyCM rpy3 sx-in pac4>HK- 
^f;C^UMtt ropuHii 4 CO turaHroA H'm pacuiKpHTe- 
^i^i^M .7..:Jliir o6.ierqeHHH jiaH>ficiiHR b nopuiHe 
^^'jliiTok 5 BunameM c KaHa.i;)Mif 16. 
l;i;;v^X^{;iLi^^ iiiTOKa 5 M nopuiMfl 4 

[:^^^nP^yC>«VTp«Mhl yiUOTHHTdbHbtC S^ieMCHTU 17. 

l;<;<^^^ManopuiHeBaji naiocib I ft iitMiiHjpa I c6- 
? ^S'^^*"^^*** c fpytfHUM, .1 noanopuiHean^ naioctb 
/. ;J9 ^epe^ Kaiia.iu 3 m 2 - c larpydHUM npo- 
crpaaaaoM. 

f:-ycTp«iircTBo padorarr c.ie,iyiouiMM o6pa- 

nopujeHb 4 Maa^iKBaior iutox S h ^k- 
qipyioT ftouiapaMM 9 a HN>KH<:hi no^iomciuiK. 

^ i'. VrioC.K- >TurO nOptttCHb 4 aCTABh,lll|»r a UlUMIUIp 

;v^^.^I;jid cwMfaennn uiapoa 9 c KcubueaoA Ranaa-. 
^l^^^vC^^i^^ fioinpyxaMiiiHft 
"JmoK S cBOH%i BwcTyrioM II BbtjaB.iNBaeT uia* 
py 9 a KO.ibUCB>io\<aHaaK\ 8 h t^m casiaiM 
nopujeMh 4 it'HKOiipycrca nrMncMteibNO uimmma' 
pa 1 riprt ysTp^siicTaa a CKBa:«c>iKy Tpy- 

6m hc 3;i:io.:^fR!i>T >^M.lK^cTbK> M.1M Mt sanai- 

HflK>: M«\TJ!HK*i. B. pi'n.lsT.lTf vroro aaB.ieNM€ 
B noAncp-^ijfBoii tio.kkth 19 pacTrT m paBKO 
; niap^/CTdTH^eckowy ^;ib.ichhk> larpyl^Koro 
craiOa ;«cm::koctu. IlpH AocTH^kciiKH riyOMMM 
x'CTaiiOBKH vHov'TOMMk;j 0 TpyOu cOpacuaaioT 
rpy3 1^. r:<i! -.ptiH !».iuif.i;TH;*i'T iiiTw 5 B nop- 
lueHh 4 ilpi'. fT<)v Ko.ibiit'naif KaHaatca IG 
mroKi vohvt :..ae7c<i i <})HKcaTopaMM 9. BTa;i- 
KhB^i^yfd^^v, :;^,":HH^r'Mv! t a nopiiK'Hf^ 4. nocie 
Mcro nopmeHi* 4 .icHcTBHf ^ pasHocTH oaa- 
.VKMH n nfon<<pL'ifvii')r« 19 a Ha.mopuiHcaoft 18 
i)ru«K*Tii\ iiH.iHH^rp^j i .iBMiictTca RBcpx c npo- 
T^trMBaHMt-M pac:iJMp«Tf.iM 7 -lepi-i xaocrcBHK 
14. llopujCHt 4 !:jr:siii«ia H h pacMiHpMtc- 



If 



If 



as 



la 



^lOM r aBu;KyTcii AO Tex irop' noKa tcnanaH J3 
He cfl^ier o ccajjo 12 Kana/ia 3. 3thm nocTMra-; 
cTcn HaAeMhoerpaaotfiueHHr TpyCHorb :ii 
rpyOnoro npocrp^ntcraa^na CAyMjA :rioa[^>»caeT\.. 

MMH ytUOTHHf^|»Byx'i|jieMCHTbaU 

.iHNapoM 1 . K QopmiiM '4; ii 'Wciiuiy%>iuHe^^ 
M IUTOKO.M 5. Ha 9TOM aaKaHVHBamii'pactuii- 
pcHMc XB0CT0BHKa.l4 c ynopoM cro ja.iiMMQ^^ . 
I H ycrpoftcTBoTnoAMHMaioT h3 citaaiiticHbrtc: i 
npoTRrifaaKHCM paciUHpirre^a 7 ^ep^'dcr^B'. 
luyjocfl .MaCTb-;-XBocToaHKa l4:v^r;:|^S?^©^^ 

ripej^iOiNeHHoa ydpofiCTBO "Ana y^^ 
pacitiu paeMUX xaocroaiixoa a cKaaacHKax no> 
BixiHT cqer ynpotueHHiz rexKonoriiH nyreii " 
HcicixwcHMa HcnoabsoaaHHa aaa^MHux hctoh-;* 
HHKoa aaa«ieMHx. HanpHMep urMeHTHpoaomifcix v' 
arperaroa. h noauuieHMn ypoana TexHHKH Oc* 
aonacHocTM pa6aT aa yctve noaucirrb 9^<^eK- 

THBHOCTb HSOaailHH CKBaaKHH. 



1. ycrpoAcrao Ann ycTaaoaicN pacuiupiieMO- 
ro xsocTOBHica a cicaa^KNrte. aJc;ix>«iaM>Juee npa^ 
coeaHHeNRua k maoHNa TpyO uiuaHAp u pa3- 
MemcHHufi a ero nomcTN nopmeHb co iing)u>M^ 
B aepxMefi iuicth m pacuwpNTearavco fOT^ 
raft — a HNMHeA «facTN, orAUHOtou^tecn reif. 
sTo, c ue^ibio yflpoiiietCHa rexKOLioofH aaapen- 
*icifHa xBocTOBKica, uK;iifMap BMnomicH c xa- 
Ha.taMM xia cociduwNMa no.iiiopiuNeRoA fiojoc- 
TH c MTpyAnyM npfKrTpancTBOiw. a itopiueHb 
cHaO«cif MexaaM>vo>i xia t^HKcauuH rio a iia- 
;}KHape. 

2. ycrpoftcTBo no n l« ufAUHuiomeecji tcm. 
NTO McxaHMi^i 4»MKcaii}«>' iiopiUHa aynaiH^H a 
aaae no^ipysKKHCHHoro h Oi:eac>M Hanpaa.ieMNH 
urroKd c pdi4Ma.ibiio luuaMiKHyHH mapasia. 
p:i:iMCTJii»iiOjt«;i a Musbueaux npOTONxax nopio- 

KM H IIM.It'JUpa. 

riiTQHMHKH Klll^^p^ailMa. 

llaTCNT CUIA 5(f 3l79f68. kji. 166-14. 
offy6.iNK. 196S. 

2. .Oil Wcck». 1 17. .NV II. c 23-32 
(npUT.»THlli. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates lo well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the Hner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm^) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that Uie cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 



3 



Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
1 2, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, aimular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 1 7 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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